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(54) Ceramic electronic part 

(57) A ceramic electronic part wherein wkJths (W^) 
of portions of external tennlnals (Sa, 5b) that are joined 
to end surfaces of a ceramic electronic part element (4) 
are made equal to or less than widths (Wg) of Internal 
electrodes (2) disposed in the ceramic electronic part 
element (4). The joining portions (10) of the external ter- 
minals (5a. 5b) are joined to the end surfaces of the 
ceramic electronic part element (4) so as to be posi- 

Fig. la 



tioned within areas of the end surfaces of the ceramic 
electronic part element (4) where the internal electrodes 
(2) are exposed when viewed in a plane. The ceramic 
electronic part with the external terminal (5a. 5b) is a 
highly reliable one and mates it possible to prevent 
cracking of a ceramic part element (4) even when the 
ceramic electronic part is large. 
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Description 

BACKGROUND OF THE INVENTiQM 

1. Field Of the Invention 

[0001] The present invention relates to a ceramic 
electronic part, and more particularly to a ceramic elec- 
tronic part having a structure In which an external termi- 
nal, for being mounted to. for example, a k)as6. is 
disposed on a surface of a ceramic electronic part ele- 
ment so as to be In electrical conduction with an internal 
electrode disposed in ceramic. 

2. Description of the Related Art 

[0002] Some ceramic electronic parts include exter- 
nal terminals for being mounted to, for example, bases. 
An example of such ceramic electronic parts including 
external temiinals are shown in Rgs. 8A. 8B. and 8C. 
wherein metallic external terminals 55 are bonded with 
a bonding material 56. such as solder, an electrically 
conductive adhesive, or an electrically conductive 
paste, onto both end surfaces of a chip-type ceramic 
electronic part element 54 where external electrodes 53 
are formed so as to be in electrical conduction with 
internal electrodes 52 disposed in ceramic 51 . 
[0003] In another example shown in Fig. 9, metallic 
external terminals 55 are bonded through a bonding 
material 56, such as solder, an electrically conductive 
adhesive, or an electrically conductive paste, onto a 
ceramic electronic part element 64 formed by staddng a 
plurality of chip-type electronic part elements 54 upon 
each other, where external electrodes 53 are formed so 
as to be in electrical conduction with internal electrodes 
52 disposed in ceramic 51 . 

[0004] In general, the external terminals 55 shown 
in Figs. 8A and 8C, having widths WE approximately 
equal to width W of the ceramic electronic part element 
54 (64), are often used. 

[0005] The use of such external terminals does not 
become a serious prdblem when the ceramic electronic 
parts whose external terminals 55 are bonded to the 
ceramic electronic part element 54 (64) are small. How- 
ever, when the ceramic electronic pads are large with, 
for example, a length L or a width W (see Figs. 8A to 8C 
and Rg. 9) equal to or greater than 10 mm. they are 
often used with a relatively high voltage and a large cur- 
rent, so that in order to make resistance values low the 
widths WE (see Rg. 8A) and thicknesses T (see Rgs. 
8B and 9) of the exteniai terminals 55 must be made 
large. 

[0006] In such a case, a noticeable amount of 
stress is produced due to a difference between the lin- 
ear expansion coefficients of the ceramic electronic part 
element 54 (64) and those of the external terminals 55, 
so that a considerably large stress is exerted onto both 
end portions of the external terminals 55. For this rea- 



son, during, for example, a heat cyde test of the 
ceramic electronic parts, cracks C are produced in the 
ceramic electronic part element 54 (64). particularly at 
the sides where the temperature is low, as shown in Rg. 
5 10. . 

SUMMARY OF THE INVgrslTinN 

[0007] To overcome the above-described problem. 

10 the present invention is able to provide a highly reliable 
ceramic electronic part with an external terminal, which 
eliminates the problem of cracks being produced in a 
ceramic electronic part element when the ceramic elec- 
tronic part is large. 

15 [0008] To this end, according to a first form of the 
present invention, there is provided a ceramic electronic 
part comprising: 

a ceramic electronic part element constructed so 
20 that an internal electrode is disposed in ceramic, 
with a portion of the internal electrode being 
exposed from an end surface of the ceramic elec- 
tronic part element; and 

an external terminal being a metallic plate joined to 
25 the end surface of the ceramic electronic part ele- 
ment so as to be in electrical conduction with the 
internal electrode exposed from the end surface of 
the ceramic electronic part element; 
wherein a width of a portion of the external terminal 
30 that is joined to the erxj surface of the ceramic elec- 
tronto part element Is equal to or less than a width 
of the internal electrode disposed in the ceramic 
electronic part element 

35 [0009] When the width of the portion of the external 
temiinal that is joined to the ceramic electronic part ele- 
ment is equal to or less than the width of the internal 
electrode, and the ceramic electronic part element has 
a complex structure including the ceramic and the inter- 

40 nal electrode (metal), an external electrode can be 
joined to a portion having a linear expansion coefficient 
closer to the linear expansion coefficient of the metal 
than the linear expansion coeff ident of a portion indud- 
ing only the ceramic. Thereibre, it Is possible to reduce 

45 cracking as a result of redudng the amount of stress 
produced in a heat cyde test 
[D010] In the present invention, the phrase "joining 
an external terminal to an end surfece of a cerantic elec- 
tronic part element" is to be broadly interpreted as also 

so meaning, for example, directly joining an extemat termi- 
nal to an end surbce of a ceramic electronic part ele- 
ment or joining an external terminal onto an end 
surface of a ceramic part element through, for example, 
a bonding material, such as solder, an electrically con- 

55 ductive adhesive, or an electrically conductive paste, 
and/or joining the external terminal to an external elec- 
trode formed on the end surface of the ceramic elec- 
tronic part element in conductive oonriection with the 
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internal eledroda 

[0011] Acxx}rcling to a second form of the present 
invention, the joining portion of the external terniinal 
may be joined to the end surface of the ceramic elec- 
tronic part element so as to be positioned within an area s 
of the end surface of the ceramic electronic part ele- 
ment where the internal electrode is exposed when 
viewed in a plane. 

[0012] When an external electrode is joined to an 
end surface of the ceramic electronic part element so 
that the joining portion of the external terminal is posi- 
tioned within the area of the end surface of the ceramic 
electronic part element where the internal electrode is 
exposed when viewed in a plane, the external terminal 
can be reliably joined to a portion having a linear expan* 
sion coefficient closer to the linear expansion coefficient 
of a metal than the linear expansion coefficient of a por- 
tion including only ceramic. Therefore, the present 
invention can provide more satisfactory practical 
results. 

[0013] According to a third form of the present 
invention, when a width of a portion of the external ter- 
minal that is joined to the end surface of the ceramic 
electronic part element is equal to or less than a width 
of the internal electrode disposed In the ceramic elec- 
tronic part element, or when the joining portion of the 
external terminal is joined to the end surface of the 
ceramic electronic part element so as to be positioned 
within an area of the end surface of the ceramic elec- 
tronic part element where the internal electrode is 
exposed when viewed in a plane, the ceramic electronic 
part element may be formed by stacking a plurality of 
ceramic electronic part elements upon each other. 
[0014] Here, it is possible to use a type of ceramic 
electronic pan known as a stacked-type ceramic elec- 
tronic part formed by stacking a plurality of ceramic 
electronic part elements upon each other. Even in this 
case, it is possible to reduce the amount of stress gen- 
erated in a heat cyde test in order to reduce cracking. 
[0015] According to a fourth form of the present 
invention, when a width of a portion of the external ter- 
minal that is joined to the end surface of the ceramic 
electronic part element is equal to or less than a width 
of the internal electrode disposed in the ceramic elec- 
tronic part element, or when the joining portion of the 
external terminal is joined to the end surface of the 
ceramic electronic part element so as to be positioned 
within an area of the end surface of the ceramic elec- 
tronic part element where the internal electrode is 
exposed when viewed in a plane, or when the ceramic 
electronic part element is fbrmed by stacking a plurality 
of ceramic electronic part elements upon each other, a 
width of at least a portion of the external terminal other 
than the joining portion that Is Joined to the ceramic 
electronk; part element may be made larger than the 
width of the internal electrode disposed in the ceramic 
electronic part element 

[0016] When the wkfth of at least a portion of the 



external terminal other than the joining portfon that is 
joined to the ceramic electronic part element (that is, the 
width of a portion of the external ternr^nal that is joined 
to a land of a base when the ceramic electronic part is 
to be mounted to the base) Is made larger than the 
width of the internal electrode disposed in the ceramic 
electronk: part element, the area of the external terminal 
Joined to the land can be made larger to achieve more 
reliable nxMinting. making it possible to design the 
ceramic electronk; part with more freedom while main- 
taining its reliability. 

[QOI 7] According to a fifth form of the present Inven- 
tion, when a width of a portion of the external terminal 
that is joined to the end surface of the ceramic elec- 
tronic part element is equal to or less than a width of the 
internal electrode disposed in the ceramic electronic 
part element, or when the joining portion of the external 
terminal is joined to the end surface of the ceramic elec- 
tronic part element so as to be positioned within an area 
of the end surface of the ceramic electronic part ele- 
ment where the intemal electrode Is exposed when 
viewed in a plane, or when the ceramic electronic part 
element is formed by staddng a plurality of ceramic 
electronic part elements upon each other, or when a 
wklth of at least a portion of the external terminal other 
than the joining portion that is joined to the ceramic 
electronic part element is made larger than the wxith of 
the Internal electrode disposed In the ceramic electronic 
part element, the form of the ceramfo electronic part ele- 
ment when viewed in a plane may be such that a length 
(wMth) W of a sMe A of the end surface to which the 
external terminal is mounted is sweater than a length L 
of a side B perpendicular to the sUe A. 
[QOI 8] When the form of the ceramic electronic part 
element when viewed in a plane is such that the length 
(width) W of the side A of the end surface to which the 
external terminal is mounted is larger than the length L 
of the sUe B that is perpendicular to the side A. stress 
is often produced between the external terminal and the 
ceramic electronic part element, so that cracks are often 
produced. However, when the pres^ invention is 
applied to such a ceramic electronic part, cracking can 
be reduced, making the ceramic electron^ part highly 
reliable. Therefore, it Is particularly worthwhile to apply 
the present invention to such a ceramic electronic part 
[QOI 9] Other features and advantages of the 
present invention will become apparent from the follow- 
ing description of embodiments of the invention which 
refers to tiie accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0020] 

Rgs. 1 A, IB, and 10 are a plan view, a front sec* 
tional view, and a skle view of an embodiment (a 
first embodiment) of ttie ceramic electronic part in 
accordance with the present invention. 
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Figs. 2A and 2B are a front sectional view and a 
side view of a modH Icatton of the first enixxiiment 
of the ceramic electronic part in accordance with 
the present invention. 

Fig. 2C and 2D are a plan view and a side view of 
another nfKXiif ication of the first embodiment of the 
ceramic electronic part in accordance with the 
present invention. 

Figs. 3A. 3B. and 3C are a plan view, a front sec- 
tonal view, and a side view of another modification 
of the first embodiment of the ceramic electronic 
part in accordance with the present invention. 
Figs. 4A, 4B, and 4C are a plan view, a front sec- 
tional view, and a side view of another embodiment 
(a second embodiment) of tiie ceramic electronic 
part in accadance witii ttie present invention. 
Rgs. 5A and 58 are a front sectional view and a 
side view of a modification of the second embodi- 
ment of the ceramic electronic part in accordance 
with the present invention. 
Rgs. 6A, 68, and 6C are a plan view, a front sec- 
tional view, and a side view of anottier modification 
of tiie second embodiment of the ceramic electronic 
part In accordance witti tine present invention. 
Rg. 7 Is a plan view of a ceramic electronic part in 
accordance with the present Invention. 
Figs. 8A. 88, and 8C are a plan view, a front sec- 
tional view, and a side view of a conventional 
ceramic electronic part 

Rg. 9 is a front sectional view of another conven- 
tional ceramic electronic part. 
Fig. 1 0 is a plan view of a state in which the conven- 
tional ceramic electronic part is cractod. 

DESCRIPTION OF EMBODIMENTS OF THE INVgN- 
TION 

[0021] Hereunder, a detailed desaiption will be 
given of the features of embodiments of the present 
invention. 

[First Embodiment] 

[0022] Rgs. 1 A, 1 B, and 1 C are a plan view, a front 
sectional view, and a side view of one embodiment of 
the ceramic electronic part in accordance with the 
present invention (witfi a layered ceramic capacitor 
being used in tills embodiment). 
[0023] As shown in Figs. 1A to 1C, in the ceramic 
electronic part (layered ceramic capacitor), a plurality of 
internal electrodes 2 are disposed in ceramic (a ceramic 
layer) 1 so as to oppose each other, and external elec- 
trodes 3a and 3b are formed on end surfaces of a 
ceramic electronic part element 4 having a structure in 
which ends of ttie internal electrodes 2 are alternately 
extended to opposite end surface sides of tiie ceramic 
electronic part element 4. The external electrodes 3a 
and 3b are in electrical conduction witti tiie exposed 



internal electrodes 2. External terminals 5a and 5b 
formed by bending metallic plates (such as silver plates) 
Into an L shape are bonded to tiie external electrodes 
3a and 3b witti a bonding material 6, such as solder, an 
5 electrically conductive adhesive, or an electrically con- 
ductive pasta 

[0024] The form of tiie ceramic electronic part ele- 
ment 4 when viewed in a plane is such ttmt widttis W of 
sides A of end surfaces to which the external terminals 

10 5a and 5b are mounted are smaller tiian lengths L of 
sides B that are perpendicular to tiie sides A. 
[002$] In tiie embodiment, widtiis W1 of portions 10 
of tiie external terminals 5a and 5b that are joined to ttie 
end surliaces of the ceramic electronic part element 4 

IS are equal to or less ttian widtiis W2 of the internal elec- 
trodes (and/or extending portions of ttie internal elec- 
trodes 2 - this foregoing Infonnation In parenttiesis is 
omitted below) disposed in the ceramic electronic part 
element 4. and tiie joining portions 10 of ttie external 

20 terminals 5a and 5b are joined to ttie end surfaces of ttie 
ceramic electronic part element 4 so as to be disposed 
wittiin areas 1 1 of the end surfaces of the ceramic elec- 
tronic part element 4 where ttie internal electrodes 2 are 
exposed, when it Is viewed in a plana End portions of 

2s ttie external terminals 5a and 5b ttiat are connected to a 
land (not shown) of a base are bent outward. 
[0026] As described atxsve, in the ceramic elec- 
tronic part of the entediment, ttie widtiis W1 of the join- 
ing portions 10 of the external terminals 5a and 5b are 

30 equal to or less than the widths W2 of ttie internal elec- 
trodes 2. Therefore, when the ceramic electronic part 
element 4 has a complex structure including the 
ceramic (ceramic layer) 1 and tiie internal electrodes 
(metals) 2, the external terminals 5a and 5b can be 

3S joined to portions (wittiin ttie areas 1 1 of tiie side sur- 
faces of ttie ceramic electronic part element 4 where ttie 
internal electrodes 2 are exposed, when viewed in a 
plane) having linear expansion coefficients closer to ttie 
linear expansion coefficients of metals (or the Internal 

40 electrodes) ttian the linear expansion coefficients of 
portions including only ceramic. This reduces ttie 
amount of stress produced in a heat cycle test, so ttiat 
even when a large ceramic electronic part including a 
ceramic electronic part element 4 witti lengtti L or widtti 

45 W equal to or greater ttian 1 0 mm is used, it is possible 
to reduce cracking. 

[9027] AKhough In ttie above-described embodi- 
ment the end portions of the external temiinals 5a and 
5b connected to a land (not shewn) of a base are bent 

50 outward, ttie end portions of tiie external terminals 5a 
and 5b can be bent inward, as shewn in Figs. 2A and 
28. In this case the area of tiie ceramic eledronic part 
when viewed in a plane becomes smaller, making it 
possible to achieve high-density mounting. 

55 [0028] Furttier, as shown in Rg. 2C and 2D, a con- 
nection portion 10 of ttie external electrode 5a (Sb) can 
be provided with cut-out portions. In such a case, ttie 
connected area is reduced and the electric distortion is 
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decreased. Therefore, external terminals having larger 
thickness can be connected and the intensity off the ter- 
minal is improved. 

[0029] in addition, although in the above-described 
embodiment a ceramic electronic part In which external s 
terminals are mounted to both end surftices of one 
ceramic electronic part element is described, a stacked- 
type ceramic electronic part, shown in Rgs. 3A, 3B. and 
3C. may also be used. The stacked-type ceramic elec- 
tronic part is formed by joining portions 10 of external 
terminals 5a and 5b to both end surfaces of a stacked- 
type ceramic electronic part element 14 formed by 
stacking a plurality of ceramic electronic part elements 4 
upon each other (in this enixxliment. three ceramic 
electronic part elements 4), with the Joining portions 10 
of the external terminals 5a and 5b having widths W1 
equal to or less than widths W2 of the internal elec- 
trodes 2 disposed in the ceramic electronic part element 
14. 

[Second Embodiment] 

[0030] Figs. 4A. 4B. and 4C are a plan view, a front 
sectional view, and a side view of another embodiment 
of the ceramic electronic part in accordance with the 
present invention (the ceramic electronic part off the 
embodiment being a layered ceramic capacitor). 
[0031] In the ceramic electronic part widths W1 of 
portions 10 of external terminals 5a and Sb that are 
joined to end surfeces of a ceramic electronic part ele- 
ment 4 are equal to or less than widths W2 of Internal 
electrodes 2 disposed in the ceramic electronic part ele- 
ment 4. and widths W3 of portions of the external ternu- 
nals 5a and 5b other than the joining portions 10 joined 
to the ceramic electronic part element 4 are larger than 
the widths of the internal electrodes 2 disposed in 
the ceramic electronic part element 4 and larger than 
the widths W1 of the portions 10. (In tiie embodiment, 
the widthwise dimensions of the external terminals 5a 
and 5b are approximately equal to the widthwise dimen- 
sion of the element 4.) 

[0032] The other structural features of the ceramic 
electronic part are essentially the same as those of the 
ceramic electronic part of the first embodiment so that 
desaiptions thereof will not be given bebw to avoid 
unnecessary repetition. 

[0033] In the ceramic electronic part of the embodi- 
ment, the wktths W1 of the portions 10 of the external 
terminals 5a and 5b that are joined to the end surfaces 
of tiie ceramic electronic part element 4 are smaller 
than tiie widths W2 of the internal electrodes 2, so that 
similarly to the ceramic eicictronic part off the first 
embodiment, it is possible to reduce cracking as a result 
of reducing the anx)unt of stress produced in a heat 
cycle test. In addition, the widttis W3 of the pcMlions of 
the external terminals 5a and 5b other than the joining 
portions 10 that are joined to the ceramic electronic part 
element 4 are made larger than the widths W2 of the 



internal electrodes 2 (in tiie entediment, the widthwise 
dimensions of the external terminals 5a and 5b are 
approximately equal to tiie widthwtee dimension of the 
element 4), so that when, for exanple. (horizontal) por- 
tions 15a and ISb formed by bending end sides of the 
external terminals 5a and 5b are to be Joined to a land 
(not shown) of a base, tiie joining area can be made 
large to achieve a nrx>re reliable mounting operation, 
making it possible to design ttie ceramic electronic part 
with greater freedom while maintaining its reliability. 
[0034] As shown in Figs. 5A and 5B. the ceramic 
electronic part of the second embodiment can be con- 
structed so that the end side portions of the external ter- 
minals 5a and 5b are bent inward. 
[0035] A stacked-type ceramic electronic part 
shown in Figs. 6A, 6B, and 60 may also be used. In the 
stacked-type ceramic electronic part external terminals 
5a and 5b with widthwise dimensions approximately 
equal to the widthwise dimension of the element 4 are 
joined to both end surfaces of a ceramic electronic part 
element (a stacked-type element) 14 formed loy stack- 
ing a plurality of cerEunic electronic part elements 4 
(three ceramic electronic part elements in tiie embodi- 
ment), with widths W1 of joining portions 10 being equal 
to or less than wktths W2 off tntemal electrodes 2, and 
widtiis W3 of portions other than the joining portions 1 0 
being greater tiian the widths W2 of the internal elec- 
trodes 2 disposed in tiie ceramic electronic elements 4. 
[D036] In the first and second embodiments, the 
ceramic electronic element 4 when viewed in a plane is 
such that the lengths (width) W of the sides A of the end 
surfaces to which the external terminals 5a and 5b are 
nxHinted are smaller than the lengths L of the sides B 
that are perpendicular to the skies A. In contrast as 
shown in Rg. 7. tiie form of the ceramk: electronic ele- 
ment 4 when viewed in a plane may be such that wkfths 
W of sides A of end surfaces to which the external ter- 
minals 5a and 5b are nrx3unted are greater than lengths 
L of sides B that are perpendicular to the sides A. In 
such a ceramic electronic element stress tends to be 
produced between the external terminals 5a and 5b and 
the ceramic electronic part element, so that the produc- 
tion of cracks frequentiy becomes a problem However, 
it Is particularly worthwhile to apply the present Inven- 
tion to such a ceramic electronic part because the appli- 
cation of the present invention reduces cracking, 
making the ceramic electronic part highly reliable. 
[POST] Although in the abova^lescribed emtxxii- 
ments the external terminals are silver plates, various 
other types of plates may also be used for the external 
terminals. They include metallic plates other than silver 
plates, such as platee made of copper, nickel, iron, alu- 
minum, tin, zinc, or titanium, or alloy plates consisting of 
any one of the aforementioned metals as a major con- 
stituent. 

[0038] Although in tiie above-described embodi- 
ments the external tern^nals are joined by a bonding 
material, such as soMer, an electrically conductive 
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adhesive, or an electrically oonducttve paste, methods 
such as high-frequency welding may also be used. 
[0039] Although in the at)ove<lesalbed embodi- 
ments a layered ceramic capacitor is used, there may 
also be used other types of ceramic electronic parts in 
which the external terminals are disposed on a surface 
of the ceramic electronic part element including internal 
electrodes so that they are in electrical conduction with 
the internal electrodes. In particular, the present inven- 
tion can be effectively applied to cerantic electronic 
parts with many internal electrodes stacked upon each 
other (such as 100 internal electrodes) or with a large 
ceramic electronic part element (having, for example, 
dimensions L x W equal to or ^^eater than 3.2 mm x 1 .6 
mm. or in particular an L or W equal to or greater than 
10 mm). 

[0040] The present invention is not limited to the 
above-described emtxxliments as regards other struc- 
tural features, so that within the scope of the gist of the 
Invention various uses or modifications can be made as 
regards, for example, the type of ceramic of the ceramic 
electronic part element, the pattern and the material of 
the internal electrodes, or the location where the exter- 
nal terminals are disposed. 

[0041] As described above, according to the first 
form of the ceramic electronic part of the present Inven- 
tion, the width of a portion of the external terminal that is 
joined to an end surface of the ceramic electronic part 
element is equal to or less than the width of the internal 
electrode disposed in the ceramic electronic part ele- 
ment. Therefore, the external terminal or an external 
electrode can be joined to a portion having a linear 
expansion coeffldent closer to the linear expansion 
coefficient of metal than the linear expansfon coefficient 
of a portion including only ceramic, making it possible to 
reduce the amount of stress generated in a heat cyde 
test to reduce cracking. 

[0042] According to the second form of the present 
inventfon, an external electrode is Joined to the end sur- 
face of the ceramic electronic part element so that the 
joining portion of the external terminal is positioned 
within an area of the end surface of the ceramic elec- 
tronic part element where the internal electrode is 
exposed when viewed in a plane. Therefore, the exter- 
nal terminal can be reliably joined to a portion having a 
linear expansion coefficient closer to the linear expan- 
sion coefficient off the metal than the linear expansfon 
coefficient of a portion including only ceramic. Conse- 
quently, it is possible to reduce the amount of stress pro- 
duced in a heat cyde test to reduce cracking. 
[0043] According to the third form of the present 
invention, when a wfoth of a portion of the external ter- 
minal that is joined to the end surface of the ceramic 
electronic part element is equal to a less than a wkith 
of the internal electrode disposed In the ceranilc elec- 
tronic part element, or when the joining portion of the 
external terminal is joined to the end surface of the 
ceramic electronto part element so as to be positfoned 



within an area of the end surface of the ceramic elec- 
tronic part element where the internal electrode is 
exposed when viewed in a plane, the ceramic electronic 
part element may be formed by staddng a plurality of 

5 ceramic electronic part elements upon each other. 
Therefore, the external temiinal can be reliably joined to 
a portion having a linear expansion coefficient doser to 
the linear expansion coefficient of the metal than the lin- 
ear expansion coeffldent of a portion indudlng only 

10 ceramic. Consequently, it is possible to reduce the 
amount of stress produced in a heat cycle test to reduce 
cracking. 

[0044] According to the fourth fonn of the present 
inventfon. when a width of a portion of the external ter- 

rs minal that is joined to the end surface of the ceramic 
electronic part element is equal to or less than a width 
of the internal electrode disposed In the ceramic elec- 
tronic part element, or when the joining portion of the 
external terminal is joined to the end surface of the 

20 ceramic electronto part element so as to be positioned 
within an area of the end surface of tiie ceramic elec- 
tronic part element where tiie internal electrode is 
exposed when viewed in a plane, or when tiie ceramic 
electronic part element is formed by stacking a plurality 

25 Of ceramic electronto part elements upon each other, a 
widtii of at least a portion of the external terminal other 
ttian the joining portion tiiat Is joined to tiie ceramic 
electronic part element may be made larger ttmn tiie 
widtii of the internal electrode disposed in tiie ceramic 

30 electronic part element Therefore, for example, when 
tiie external terminal is joined to a land of a base, the 
joining area can be made large to achieve more reliable 
mounting, making it possible to design tiie ceramic elec- 
ti'onic part witti more freedom while maintaining its reli- 

55 ability. 

[0045] According to the ftfUi fbnn of tiie present 
invention, when a wkfth of a portion of tiie external ter- 
minal tiiat is joined to the end surfoce of ttie ceramto 
electronto part element is equal to or less than a widtii 

40 of ttie internal electrode disposed in the ceramic elec- 
tronic part element, or when the joining portion of tiie 
external terminal is joined to ttie end surface of tiie 
ceramto electronto part element so as to be positioned 
wittiin an area of the end surface of tiie ceramto elec- 

45 tronic part element where the internal electrode is 
exposed when viewed In a plane, or when the ceramic 
electronic part element is formed by stacking a plurality 
of ceramic electronic part elements upon each ottier, or 
when a width of at least a portion of the external termi- 

50 nal otiier tiian the joining portion that is joined to tiie 
ceramto electronic part element is made larger tiian tiie 
widtii of tiie Internal electrode disposed in tiie ceramic 
electronic part element, the form of the ceramic elec- 
tronic part element when viewed in a plane may be such 

55 tiiat a lengtti (width) W of a side A of ttie end surface to 
which the external terminal is mounted is greater than a 
lengtii L of a skle B perpendicular to tiie dde A. When 
ttie lengtti of sUe A is longer than ttie lengtti of side B, 



11 



EP 1024 507 A1 



12 



stress is often produced between the external tenminal 
and the ceramic electronic part element, so that cracks 
are often produced. However, when the present Inven- 
tion is applied to such a ceramic electronic part crack- 
ing can be reduced, making the ceramic electronic part 
highly reliable. Therefore, it Is particularly worthwhile to 
apply the present invention to such a ceramic electronic 
pari 

[0046] Although the present invention has been 
desaibed in relation to particular embodiments thereof, 
many other variations and modifications and other uses 
will become apparent to those skilled in the art. There- 
fore, the present invention is not limited by the specific 
disclosure herein. 

Claims 

1 . A ceramic electronic part comprising: 

a ceramic electronic part element (4) con- 
structed so that an internal electrode (2) is dis- 
posed in ceramic (1). with a portion of the 
internal electrode (2) being exposed from an 
end surface of the ceramic electronic part ele- 
ment (4); and 

an external terminal (5a. 5b) being a metallic 
plate joined to the end surface of the ceramic 
electronic part element (4) so as to be In elec- 
trical conduction with the internal electrode (2) 
exposed from the end surface of the ceramic 
electronic part element (4); 
wherein a width (W^) of a portion (10) of the 
external terminal (5a. 5b) that Is joined to the 
end surface of the ceramic electronic part ele- 
ment (4) is equal to or less than a width (W2) of 
the internal electrode (2) disposed in the 
ceramic electronic part element (4). 

2. A ceramic electronic part according to Claim 1. 
wherein the joining portion of the external terminal 
(5a. 5b) is joined to the end surface of the ceramic 
electronic part element (4) so as to be positioned 
within an area of the end surface of the ceramic 
electronic part element (4) where the Internal elec- 
trode (2) is exposed when viewed in a plana 



5. A ceramic electronic part according to any one of 
Claims 1 to 4. wherein a width (W3) of at least a por- 
tion (15a. 15b) of the external terminal (5a, 5b) 
other than the joining portion (10) that is joined to 
5 the ceramic electronic part element (4) is made 
larger than the width (W2) of the internal electrode 
(2) disposed in the ceramic electronic part element 
(4). 

10 6. A ceramic electronic part according to any one of 
claims 1 to 5. wherein said external terminal (5a, 
5b) Is provided with a cut-out portion. 
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3. A ceramic electronic part according to Claim 1 or 2. 
wherein the ceramic electronic part element (1 4) is 
formed by stacking a plurality of ceramic electronic 
part elements (4) upon each other. so 



4. A ceramic electronic part according to any one of 
Claims 1 to 3, wherein the form of the ceramic elec- 
tronic part element (4) when viewed in a plane is 
such that a width (W) of a sMe (A) of the end sur- ss 
face to which the external terminal (5a, 5b) is 
mounted Is greater than a length (L) of a skle (B) 
perpendicular to the side (A). 



EP1024507A1 



Fig. la 




Sa(Sb) 



EP1024S07A1 




W2(11j 



Rg. 2b 



10- 



wi 



4 

-Sa(5b) 



EP1024507A1 



Fig. 2c 3a 




5a 10 



W1 



Fig. 2d 



10 



5a(Sb) 



EP 1024 507 A1 




EP1024 M7A1 



Fig. 4a 




EP1024507A1 




EP1024507A1 



Fig. 6a 




Rg. 6c 

W2(11) 




15a(15b) 



EP 1024 507 A1 




EP1024S07A1 



Fig. 8a 




Fig. 8c 




W(WE) 



EP1 024 507 A1 




EP1024507A1 




omo* 



EUROPEAN SEARCH REPORT 



EP 00 10 1012 



DOCUMENTS CONSIDERED TO BE RELEVANT 






GRMIon of docufTMiit wtth IndcsflofiL iippioptlil^ 
of ratavant DfttMQM 


RolMnt 


CLAaancmoN or iME 

WnJCATION CMiJCLT) 


V 
A 


DATrUT ADCTDA^TC AC 1APAAI 

rAicNI ABoiKAuld Ur J AT An 

vol. 016, no. 508 (E-1282), 
20 October 1992 (1992-10-20) 

C IP Ail lOOOAfi A /UABrnll PI ffrTPAii ct\ lTn\ 

7 July 1992 (1992-07-07) 
♦ figures 1-2 ♦ 
4> abstract * 




H01G4/228 
H01G4/232 


X 


PATEKT ABSTRACTS OF JAPAN 

vol. 1999, no. 05, 

31 nay iisw— ua^'Si/ 

& JP 11 040460 A (MURATA NF6 CO LTD). 

12 February 1999 (1999-02-12) 

* abstract * 


1-6 




A 


DE 198 30 820 A (NURATA MANUFACTURING CO) 
28 January 1999 (1999-01-28) 






A 


PATENT ABSTRACTS OF JAPAN 
vol. 1997, no. 10, 
31 October 1997 (1997-10-31) 
& JP 09 148174 A (ROHN CO LTD). 
6 June 1997 (1997-06-06) 
* abstract • 


1.4 














HOIG 


A 


PATENT ABSTRACTS OF JAPAN 

vol. 1997, no. 02. 

28 February 1997 (1997-02-28) 

& JP 08 273976 A (NURATA MF6 CO LTD). 

18 October 1996 (1996-10-18) 

* abstract * 


1,5 




A 


US 4 158 218 A (MCLAURIN EUGENE D ET AL) 
12 June 1979 (1979-06-12) 

* coluan 1. line 4 - line 10 * 

* coluan 1, line 25 - line 33 * 

* figure 3 * 


1.6 




TTw piMsnt fMioh raport hw toMn dnMffi up lof itf €liinw 







THE HAGUE 



14 April 2000 



fioossens, A 



CATeaORY CP CfTED 0O0UMENT8 
X; p>rteU i>V w l> tfi i t t>Utoftiioti> ^ 
doounmil of ths MUM oMt 

0:f ' * 



T ithaaryorpdnoUs uncSHMiQ 



piAAriwloii, or 



4 : momtMrol «» Mmo pMni tMnly, ooTMpondno 



EP1024507A1 



EurapMHi PMnt 
Ofllet 



EUROPEAN SEARCH REPORT 



EP 00 10 1012 



OOCUMEinS CONSIDERED TO BE RELEVANT 



i ^w on Of qoo wt w wwn iMUMon» wtw w f^niw— > 



OUmnCADONOFTW 
APfUCATION OnLCtT) 



EP 0 243 602 A (SIEMENS A6 ;SIEMENS 

BAUELENENTE 0H6 (AT)) 

4 Novenber 1987 (1987-11H)4) 



hahched <tata7) 



Dw pfMwit Mttoh ivpoft tm bowl <taMi up tor il 



THE HAGUE 



14 April 2000 



Goossens, A 



CATeaORY OF OTED DOCUMENTS 



Y: 



piMoulaiV 



MftHH QMunm, but pi 



o ■ ■ 



E !4MrtirpiftHiiQ90unsrt»bm pubMwdonpOr 

D;doo uity» cils4lntigiWteiilow 
L r ckxxffiMnl oAkI lof c 



A t tntnibitt of ttw smm pMtafil tainiy, oonMpondnQ 



EP 1024 507 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 00 10 1012 



Thit AnniK ttttt ffM pdnt tenly nMnitefiiilidtaiQ to pstont^toounMnti dtod In 9ib i 



J EmpMii MAioh rapoiti 

spMnPstontOMoQ EDPflkon 

TTm EuropMfi PiiiiilOfflos to to nowsyliMatof ttiMft pttfcidiiviirtilchflM fiMfriy^l^ 

14-04-2000 



Pfttoni doouiMni 




PubBotfon 


PsiMifsnily 


PubUosHon 


rit^ ri W ■ ■ ■ 1^ .Mil 1 

COM n 9Mucn rapon 










ctoto 


JP 04188808 


A 


07-07.1992 


NONE 






JP 11040460 


A 


12-02-1999 


NONE 






DE 19o30oZ0 


A 


Z8-01-1999 


JP 


11040454 A 


. A A A 4 AAA 

lZ-uZ-1999 








OP 


11233371 A 


27-08-1999 








JP 


11233372 A 


27-08-1999 








GB 


2327631 A.B 


03-02-1999 


JP 09148174 


A 


06-06-1997 


NONE 






JP 08273976 


A 


18-10-1996 


NONE 






US 4158218 


A 


12-06-1979 


CA 


1104669 A 


07-07-1981 


EP 0243602 


A 


04-11-1987 


AT 


48921 T 


15-01-1990 








CA 


1264867 A 


23-01-1990 








JP 


21082S8 C 


06-11-1996 








JP 


8008163 B 


29-01-1996 








JP 


62266804 A 


19-11-1987 








US 


4714910 A 


22-12-1987 



I Formoi»datollt«biNittotoanMx:aM< 



